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[Deas the last few years a lighting 


consciousness has been forced upon 
most of those who perform visual tasks 
and upon those who control the environ- 
ments in which visual work is performed. 
This ighting consciousness has resulted 
from information derived from many 
sources. Among these are the popular 
articles in newspapers and magazines by 
authors who have interviewed ‘‘lighting 
experts,’’ reports written by educators 
and medical men for journals in their 
own fields, and the better light-better 
sight publicity. The more fundamental 
information, however, has appeared as 
experimental reports in the scientific 
publications. The result is a keen inter- 
est in illumination and a sincere desire 
on the part of the public for sound 
information concerning hygienic light- 
ing. Consequently, the consulting psy- 
chologist will frequently be called upon 


- to furnish advice on proper illumination. 


It is obvious that specifications for 
hygienic lighting should be based upon 
experimental findings that have been 
adequately interpreted. The purpose of 
this paper is to summarize in a critical 
manner the results of illumination ex- 
periments that are pertinent to the needs 
of the consulting psychologist. 

Lighting should be prescribed by im- 
partial persons who have a competent 
knowledge of hygienic illumination. 
Available recommended standards (3, 
17, 19, 24) are satisfactory in some 
respects but unreliable in others. Sug- 
gestions concerning quality (color) and 
distribution of light are adequate. Rec- 
ommendations for the light intensities 
needed for specific visual tasks, however, 


are based largely upon misinterpreted 
data and consequently are not valid. 
Proof of this will be cited below. 

Surveys reveal inadequate illumina- 
tion in a large majority of homes, offices, 
schools and factories. Frequently the 
lighting is either too dim or is arranged 
so that uncomfortable glare is present. 
Brighter illumination than is needed is 
also found. These conditions are no 
longer excusable since the data now 
available from the researches of psy- 
chologists, physiologists and engineers 
furnish an adequate basis for sound 
lighting practice. Healthy conditions 
for visual work may be had without ex- 
cessive increase in cost or sacrifice of 
beauty by conscientious application of 
the basic principles of hygienic illumina- 
tion. The three aspects of lighting to be 
considered are (1) quality or color, 
(2) brightness or intensity, and (3) dis- 
tribution or diffusion of illumination. 

Light from the common illuminants 
and daylight is complex, 7.¢., composed 
of a series of several wave-lengths. It is 
well known that the focal length of a 
simple lens like that in the eye varies 
from one wave-length to another. This 
produces chromatic aberration. When 
the eye is focused upon an object, there- 
fore, the retinal image is surrounded by 
a faint halo of the light rays which are 
out of focus. The yellow rays, which 
are dominant (brightest) in mixed light, 
are focused automatically and the aber- 
ration circles producing the halo“come 
from the violet, green, blue and red rays 
which are slightly out of focus. 

Light rays. derived, from a limited 
range of the spectrum are relatively uri- 
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form in wave-length and produce an 
approximately pure or monochromatic 
spectral color, such as spectral yellow. 
In view of the chromatic aberration pres- 
ent with complex light, we might expect 
that vision would become clearer as the 
light waves of the illuminant become 
more nearly monochromatic and that 


_ best vision is achieved with a pure spec- 


tral light. This is not entirely con- 
firmed by experimental results. 

For practical purposes mercury-are 
light, which has been used for illumina- 
tion in special situations for several 
years, has been considered monochro- 
matic. Although most of its light comes 
from the narrow yellow and green sec- 
tions of the spectrum, there is included 
a sight amount of blue and violet light. 
Contrary to earlier findings, recent de- 
terminations (18) show no significant 
difference in visual acuity under mer- 
eury light as compared to tungsten-fila- 
ment light (ordinary bulbs). In an- 
other experiment (19), no significant 
differences were found in visibility of 
8-point (small) type under light from a 
400-watt mercury-are and under a 100- 
watt tungsten-filament lamp. The same 
was true for speed of performing a 
visual test and for visibility of a test 
object. Similar results have been ob- 
tained by other investigators (32). 


, When subjects are permitted to choose 
the intensity of light they like best for 
reading, they consistently select slightly 
/brighter mercury light than tungsten- 
‘filament light (14). 


The differences, 
however, are not significant. In gen- 


eral, therefore, there appears to be no 


advantage for mercury-are light over 
illumination. It is 


vantage with the mercury light. Bell’s 
results (5), however, seemed to reveal a 
greater apparent distinctness (19) under 


mercury light for objects above the 


acuity threshold. In view of these re- 
sults, and since, there ‘are no known 
deleterious effects upon people working 
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for long periods under mercury light, it 
is obvious that it is entirely legitimate 
to employ mereury light wherever there 
is any apparent advantage to be gained 
by its use. For instance, there might be 
a subjective impression of clearer details 
under the mereury light. 


Yellow light from sodium-vapor lamps 


is for all practical purposes truly mono-| 
chromatic. Luckiesh and Moss (16)! 
have demonstrated that visual acuity is 
better under sodium light than under 
tungsten-filament light at all levels of 
illumination from very dim to relatively 
bright. 
trast entirely disappears and Luckiesh 
and Moss (19) conclude that sodium 
light has no outstanding advantage in 
enhancing brightness contrasts. 

Visual acuity varies from one mono- 
chromatic (colored) light to another. 
Ferree and Rand (10) found the order 
yielding greatest to least acuity to be: 
Yellow, yellow-green, orange, green, red, 
blue-green and blue. White light (sun- 
light), composed of rays from all parts 
of the spectrum, was superior to the yel- 
low when the test object was black on 
a white background. In practice, there- 
fore, yellow is to be preferred to any 
other color or combination of colors 
found in ordinary illuminants for dis- 
criminating fine details. 


Under sodium light, color-con- » 


Yellow light - 


has the further advantage of being | 
available (sodium-vapor lamps) at the. 


brighter levels. 


It can find application | 


in practical situations where fine visual | 


discrimination is required, such as in 
industrial inspection work. Results in- 
dicate that no monochromatic color is 
superior to sunlight. There is ample 
evidence, however, that these findings 
have no bearing upon most supraliminal 
tasks, such as ordinary reading, office 
work and most factory operations. 
Thus with legible print and adequate 
intensity of light, there appears to be no 
appreciable disadvantage from chro- 
matic aberration in reading with the 
common artificial illuminants. 


In gen- 


| 
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eral, one may employ whatever color he 
wishes for special effects and still main- 
tain hygienic lighting, providing the 
factors of intensity and distribution are 
controlled. 

Intensity of light is measured in foot- 
candles. One foot-candle is the bright- 
ness of ight from a standard candle one 
foot away. Light meters are now avail- 
able for quick and accurate measurement 
of brightness level. These instruments 
should be calibrated frequently, however, 
since they tend to become inaccurate 
with use and to register less than the 
true values. Table 1 will give some 
notion of the relative brightness of illu- 
mination from light bulbs of different 
wattages. These intensities were mea- 
sured with a recently calibrated General 
Electric Light Meter for frosted Mazda 
bulbs in an ordinary bridge lamp with a 
parchment shade 12 inches in diameter. 
Thus a 40-watt bulb yields 10 foot- 
candles intensity at a distance of 23 
inches, 15 foot-candles at 19 inches and 
25 foot-candles at 14 inches. These 
figures should be considered only as 
approximations since bulbs and lamp 
shades vary and the brightness of light 
from any bulb decreases with use. 


TABLE I 


APPROXIMATE INTENSITIES OF LIGHT FROM 
DIFFERENT SIZED FROSTED BULBS 


Distances in inches between bulb 
and working surface to produce 
designated intensities 


Watt 10 Foot- 15 Foot- 25 Foot- 
Size Candles Candles Candles 

25 16 12 9 

40 23 19 14 

50 PA 21 ils 

60 31 26 20 

75 49 40 31 
100 52 44 34 


The results of numerous investigations 
are in agreement concerning the rela- 
tion of light intensity to visual acuity. 


These experiments have required visual 
discrimination of very fine details under 
various intensities of light (20). The 
following results are typical: There is 
a rapid rise in acuity from low intensity 
up to about 5 foot-candles. From 5 
foot-candles on, the rise in acuity be- 
comes slower and slower and almost 
reaches a maximum at about 20 foot- 
eandles. In fact, the improvement in 
visual acuity from about 15 foot-candles 
to higher intensities for the normal eye 
is scarcely noticeable and of doubtful 
significance. Typical trends are illus- 
trated by the following results: There 
was a 67.7 per cent increase in acuity 
from 0.1 to 1.0 foot-candle, a 43.6 per 
cent increase from 1.0 to 5.0 foot-candles, 
and only 8.2 per cent increase from 5.0 
to 20.0 foot-candles. From 20 to 100 
foot-candles the increase in acuity was 
slight. 

The visual tasks encountered in every- 
day life situations infrequently require 
the exacting discriminations found in 
visual acuity tests. The relation found 
between visual acuity and intensity of 
light, therefore, is seldom applicable to 
the ordinary tasks. Adequate standards 
must be based upon results obtained 
under conditions that are strictly com- 
parable to ordinary working situations. 
Several investigations of this sort are 
summarized below. At the left is given 
the task involving visual discrimination 
and at the right, the critical illumination 
level. The critical level is the bright- 
ness beyond which there was found no 
further increase in efficiency of perform- 
ance. 
la. Reading 10-point type (speed), 

3 foot-candles 
1b. Reading 10-point type (fatigue), 
3 foot-candles 
2. Reading, 
4. foot-candles 
3. Reading 12-point (large) type, 
Between 1 and 10 foot-candles 
4a. Reading performance in school, 
4 to 6 foot-candles 


4b. Educational achievement in school, 
4 to 6 foot-candles 
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5. Computing arithmetic problems, 
Less than 9.6 foot-candles 
6. Sorting mail, 
8 to 10 foot-candles 
7. Setting 6-point type by hand, 
Between 13 and 25 foot-candles 
8. Time to thread a needle, 
30 foot-candles 


In the first experiment well-diffused 
illumination intensities ranging from 0.1 
to 53 foot-candles were used. The read- 
ing was done by about 500 university 
students (26). Speed of reading in- 
creased from 0.1 to 3 foot-candles, but 
showed no further improvement with 10, 
17 or 53 foot-candles. In the second 
part of this experiment, an intensive 
study was made of the visual fatigue 
induced by reading two consecutive 
hours under each intensity. Fatigue 
was measured by the degree to which 
clear seeing was disturbed. The results 
were identical with those found with 
the speed of reading test. Three foot- 
candles induced no more fatigue than 
the brighter lights. Although the sec- 
ond experiment (29) was far less pre- 
tentious, 4 foot-candles as the critical 
level is close to the 3 foot-candles of 
Experiment 1. In Study No. 3, (15), 
large type was read under 1, 10 and 100 
foot-candles. Although there was a gain 
in efficiency from 1 to 10, there was no 
significant change in performance from 
10 to 100 foot-candles. Since there were 
no intensities used between one and ten, 
we must assume that the critical level 
falls somewhere in that range. Reading 
achievement and educational achieve- 
ment gains were compared under 4 to 6 
and under 20 foot-candles in Experi- 
ment No. 4 (2). Re-analysis of the data 
(shown in detail below) revealed no 
differences in performance from one in- 
tensity to the other. In the fifth study 
(4), arithmetic problems were computed 
under several intensities ranging from 
9.6 to 118 foot-candles. Achievement 
was identical at all levels of brightness. 
Since no intensity below 9.6 foot-candles 
was employed, we must assume that the 


critical level is somewhere below this 
figure. Study 6 (31) was an extensive 
study of the effect of illumination bright- 
ness upon efficiency of letter sorting 
by postoffice employees under actual 
working conditions. This performance 
reached its maximum efficiency only 
when at least 8 foot-candles of light were 
used. Increase in efficiency was rapid 
from 2 to 5 foot-candles and slight from 
5 to 8 or 10 foot-candles. Setting 
6-point type, Experiment No. 7, by hand 
is an exacting visual task. Performance 
was measured under various intensities 
ranging from 1.3 to 24.5 foot-candles 
(30). The criterion of maximum per- 
formance was achievement under day- 
light. With artificial light, this level 
was reached somewhere between 13.0 
and 24.5 foot-candles. The authors sug- 
gest that this most effective level is 
approximately 20 foot-candles. In the 
final study (29), the fine discrimination 
involved in threading a needle was 
most efficient at approximately 30 foot- 
candles. 

The above results may be summed up 
as follows: In reading ordinary book 
type (10- and 12-point) the critical level 
of illumination intensity, beyond which 
further increases in brightness produce 
no further improvement in performance 
and no further decrease in visual fa- 
tigue, is apparently 3 to 4 foot-candles. 
This is directly indicated in or inferred 
from the results of the first five experi- 
ments cited above. When the visual 
task is somewhat more exacting, as in 
sorting mail, where less than optimum 
legibility is present, the critical level 
les between 8 and 10 foot-candles. 
Where very fine discrimination is re- 
quired (studies 7 and 8) the critical 
level appears to lie between 20 and 30 
foot-candles. Further experimentation 
will undoubtedly place this latter figure 
at approximately 20 foot-candles. 

Beutell (6) has developed a system 
for determining the intensity of light 
desired for specific tasks when certain 
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important factors affecting discrimina- 
tion are considered. Taking account of 
size of detail, contrast and emphasis 
upon details, the indicated intensities 
for efficient performance were found 
to be: 


Clerical Work, 
6 foot-candles 
Type setting (very small, 6-point), 
24 foot-candles 
Surgical operation, 
700 foot-candles 
Corridors, 
2 foot-candles 
Tennis court, 
24 foot-candles 
Bill-board Ads (near), 
foot-candles 
Bill-board Ads (distant), 
6.75 foot-candles 
Drafting room, 
12 = foot-candles 


The 24 foot-candles for setting 6-point 
type are somewhat high in view of the 
performance-test results cited above. 

Greater brightness is needed when 
vision is defective or when print is 
illegible. Ferree and Rand (11, 12) 
have shown that the presbyopic eye 
(poor accommodation) can benefit by 
relatively high intensities. Other re- 
ports (8, 26) indicate the need of 
increased brightness for reading illeg- 
ible print. 

Luckiesh and Moss (15, 17, 19), who 
have been intimately associated with the 
science of seeing through their extensive 
research program, recommend what ap- 
pears to be extremely high intensities 
for ordinary visual tasks. These sug- 
gestions, because of the high prestige of 
| the investigators, have received wide 
attention. They recommend, for in- 
stance, 20 to 50 foot-candles for ordi- 
nary reading, 50 to 100 foot-candles for 
difficult reading and average sewing, and 
100 or more foot-candles for tasks such 
as fine needlework and close inspection 
work. Furthermore, they consider these 
recommendations conservative and state 
that several hundred foot-candles would 


be best for reading large print on white 
paper. Their experiment consisted of 
recording the nervous tension in sub- 
jects’ fingers while they read under 1, 
10 and 100 foot-candles of light. Tinker 
(27) has pointed out that the experi- 
mental data from which these recom- 
mendations were derived have been mis- 
interpreted. Re-analysis of the data 
reveals rapid changes in finger tension 
up to about 5 foot-candles of brightness, 
slower changes from 5 to 10 or 12 foot- 
candles, and only slight changes from 
there on. In other words, the changes 
that are of practical significance occur 
at relatively low intensities. In fact, 
the resulting curve is practically the 
same as that expressing the relation 
between visual acuity and illumination 
intensity. No one has suggested that 
the latter indicates the need of high 
intensities for reading. Luckiesh and 
Moss’s conclusions, therefore, cannot be 
accepted as valid. Furthermore, the 
recent investigation by McFarland, 
Knehr and Berens (21) tends to bring 
in question the Luckiesh and Moss tech- 
niques. The former investigators found 
no relation between either basal metabo- 
lism or heart rate and level of illumina- 
tion (1 and 50 foot-candles) employed 
for reading. They suggest that studies 
dealing with the effects of reading under 
poor illumination will have to be made 
directly upon the visual mechanism it- 
self, rather than indirectly through 
changes in oxygen consumption, pulse 
rate, or muscular tonus. The numerous 
popular articles based upon Luckiesh 
and Moss’s recommendations are, of 
course, necessarily invalid. 

A new school lghting code, called 
American Recommended Practice (8) 
has been issued recently. It suggests 
15 foot-candles as the minimum inten- 
sity at the desks and tables. The rec- 
ommendations are apparently derived 
partly from the work of Luckiesh and 
Moss, which has been criticised above. 
In an explanatory article Dates (7) 
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reports that the new recommended prac- 
tice is based in part upon Allphin’s 
findings (2). Allphin measured school 
progress made by children in two school- 
rooms. There were 41 fifth-grade chil- 
dren in each room. In one room the 
light intensity was 4 to 6 foot-candles, 
in the other 20 foot-candles were main- 
tained asa minimum. Achievement was 
measured in November and again in 
June. Allphin claims that the pupils 
in the brightly lighted room gained 10 
per cent more in educational age than 
the pupils in the 4 to 6 foot-candle room, 
and 28 per cent more in reading achieve- 
ment. Examination of the data reveals 
that the percentages were erroneously 
computed. The pertinent data with per- 
centages computed correctly are given 
below. Scores are in months. 


Moature 20 Foot- 4 to 6 Foot- 
candles candles 
November school 
achievement .. 118.34 118,27 
June school 
achievement .. 129.83 128.27 
Gaines... 11.49(9.7%) 10.49 (8.9%) 


Difference in percentage gain=0.8 of one per 
cent 
November read- 


LUTE cae 121.61 121.10 
June reading ..... 132.76 130.17 
Gain@recerse tans 11.15(9.1%) 9.07 (7.5%) 


Difference in percentage gain=1.6 per cent 


The data show, therefore, only 0.8 per 
cent greater gain in the 20 foot-candle 
room for school achievement, and only 
1.6 per cent greater gain for reading 
achievement. These are close to chance 
differences for the ratio of the difference 
to the probable error of the difference 
is only 0.58 for the former and 0.84 for 
the latter. The only conclusion indi- 
cated by the results is that achievement 
in the 20 foot-candle room is equal to 
that in the 4 to 6 foot-candle room. 
Allphin’s mistake was that he merely 
computed the difference between the two 
gains (.e., school achievement gain in 


4 to 6 foot-candle room and in 20 foot- 
candle room) and turned this into per 
cent using the smaller gain as the base 
from which to compute the percentage. 
Obviously, this result has no significant 
bearing on how much the pupils in the 
brightly illuminated room gained in 
comparison with the pupils in the 4 to 
6 foot-candle room. An example will 
show the absurdity of computing per- 
centages by Allphin’s method: Suppose 
the pupils in the 20 foot-candle room 
had gained 1.0 month in reading and 
in the 4 to 6 foot-candle room, 0.25 
month. Then, by Allphin’s method, the 
pupils in the brightly lghted room 


would have a 300 per cent greater gain. 


The only acceptable method is to turn 
the gains from November to June into 
per cent and compare as indicated above. 

The National Council on Schoolhouse 
Construction is withholding approval of 
the 15 foot-candle recommendation of the 
new school code until further experi- 
mental work has been done. The rec- 
ommendation of the International Com- 
mission on Illumination is more in line 
with the experimental findings. It sug- 
gested (Sight-Saving Review, December, 
1935, p. 302) that the minimum intensity 
in schoolrooms be set at 8 foot-candles. 
Examination of the data from which the 
new school code was derived, indicates, 
therefore, that the Recommended Prac- 
tice of School Lighting is based upon 
erroneous interpretation of experimental 
findings. It may be that school children 
need 15 foot-candles or more of light, 
but the evidence adduced by Dates (7) 
in support of the recommendations is 
shown to be based upon misinterpreta- 
tion. 

The consulting psychologist will need 
information on hygienic factory illumi- 
nation. Koepke’s survey (18) indicates 
that industrial lighting is frequently 
prescribed without adequate planning. 
Experimental results show that it is a 
paying proposition to furnish adequate 
factory lighting. The following data 
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(29) show the effect of increased inten- 
sity of light on industrial production: 


Per Cent 


Initial New 
Factory Foot- Foot- Increase 
candle candle in Pro- 
Level Level duction 
Electrical ............... 1 ee) 11.4 8.5 
Piston Ring ....... 1.2 6.5 13.0 
Om VC Bl ER 1.2 9.0 17.9 
oe Oe ee 14.0 25.8 
Roller Bearing .. 5.0 6.0 4.0 
ae ae os GO 13.0 8.0 
<i he a MO) 20.0 12.5 


Nineteen sets of figures (29) show a 13.8 
per cent increase in production when the 
initial mean intensity of 2.7 foot-candles 
was raised to 10.9 foot-candles. In an- 
other set of figures furnished by Luck- 
iesh and Moss (19) for six industrial 
operations, the original mean intensity 
of 2.4 foot-candles was raised to 11.0 
foot-candles with an average increase in 
production of 15.4 per cent. The accom- 
panying increase in cost of lighting in 
per cent of payroll was only 2.1. Hav- 
ing thoroughly analyzed the available 
data, Troland (29) concluded, ‘‘The 
vast majority of industrial operations 
can be carried out at maximum effi- 
ciency with an illumination intensity 
in the neighborhood of 10 foot-candles.’’ 
There are data which show that special 
factory operations which require fine 
visual discrimination, as certain inspec- 
tion jobs, will be performed more effi- 
ciently with somewhat brighter light. 
No results indicate, however, that such 
intensities should be above 20 to 25 foot- 
candles. Some evidence suggests that 
factory production is about 10 per cent 
greater with daylight than with artificial 
light (29). 

Adams (1) has demonstrated that in 
tile pressing, which is rough factory 
work, 3 to 4 foot-candles assure efficient 
working conditions. In other industrial 
situations, such as operation of cranes 
and dock and warehouse work, the inten- 


sity may be relatively low, but glare 
spots should be avoided and good diffu- 
sion of light maintained (22, 23). 

Control of light distribution through- 
out the work room is of prime impor- 
tance. Hygienic vision is achieved only 
when intensity and distribution are ade- 
quately balanced. Failure to maintain 
satisfactory diffusion of light produces 
lessened visual efficiency and eyestrain. 
This results from glare due to poor 
arrangement and type of lghting fix- 
tures, from surface reflection and from 
alternation of bright areas and shadows 
in the visual field. 

The uncomfortable effects of bright 
spots of light above or off to the side of 
the line of vision while reading, doing 
other visual work, or even when no 
visual discrimination is involved, is com- 
mon experience. Elimination of this 
disturbing peripheral illumination is 
necessary if hygienic vision is to be 
maintained. When these side lights be- 
come brighter or are moved closer to the 
line of direct vision, the immediate work- 
ing surface, the fatiguing effects become 
oreater. Furthermore, the greater the 
number of such peripheral light sources, 
the more detrimental is the effect upon 
vision. 

Uncomfortable glare and loss of visual 
efficiency also result from highly pol- 
ished or glazed objects within the field 
of view. Examples are nickel plated 
metal parts of a typewriter and glazed 
printing paper. Such glare is reduced 
by maintaining well-diffused illumina- 
tion in the work room. 

Visual fatigue and lessened efficiency 
is produced by brightness contrast 
within that portion of the visual field 
where critical vision is required and 
also within the immediate surroundings. 
When the eyes must shift back and forth 
from bright to dark areas or when there 
is a sharp division between dark and 
bright portions of the working area, the 
eyes must constantly re-adapt to the dif- 
ferent degrees of brightness. Hyestrain 
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soon results. Examples are (1) white 
paper on a dark desk, and (2) a dark 
under-surface of an opaque eye shade 
used in a brightly lighted room. 

The following will aid in eliminating 
glare effects: (1) Avoid peripheral light 
sources, such as wall brackets and low 
hanging fixtures which reach down into 
the field of vision. (2) Avoid as far as 
possible the use of glazed paper, polished 
metallic objects and marked contrasts of 
brightness within the visual field. (38) 
Avoid strictly local lighting like that 
produced by most desk lamps with 
opaque shades. The latter produce a 
circle of bright light surrounded by 
dimly illuminated areas and shadows. 
(4) Maintain, in general, as equal a dis- 
tribution of light as possible over the 
working surface. 

With a consideration both for effi- 
ciency and economy, an adequate inten- 
sity of light with satisfactory diffusion 
is best obtained through a combination 
of general illumination of moderate in- 
tensity (3 to 4 foot-candles) and local 
lighting at the place of work. It is gen- 
erally accepted that the ratio between 
the brightness of the local lighting and 
the general illumination should never be 
greater than 10 to 1 if fatiguing bright- 
ness contrast is to be avoided. General 
plus local lighting is usually achieved by 
use of ceiling fixtures supplemented by 
auxiliary units at work bench in the fac- 
tory, and by desk or floor lamps in the 
office and home. A single lighting unit 
which yields both general and local 
illumination is the I.E.S. (Illuminating 
Engineering Society) certified lamp. 
One may use bulbs of lower wattage than 
specified for this type of lamp for many 
of the ordinary visual tasks. Table and 
floor lamps should be tall enough so that 
the light source is out of the field of 
vision while engaged in visual work. 
Thus the lower edge of a table lamp 
should be about 20 inches above the 
table. It is best to place table lamps to 
the side and floor lamps to the side or 
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back of the worker. This avoids the 
necessity of looking at the light source 
when the eyes are raised. 


CONCLUSIONS 


Specific recommendations for light in- 
tensities that will insure hygienic vision 
must be founded upon experimental re- 
sults. Many factors such as distribution 
of light, condition of the eye, and size of 
detail to be discriminated must be con- 
sidered. Although these considerations 
limit the scope of recommendations, 
nevertheless, some specifications that 
apply to a variety of visual tasks can be 
made. 


Careful consideration should be given ~ 


to diffusion of light in all working situ- 
ations. This includes the elimination of 
glare spots and shadows by the use of 
proper lighting fixtures adequately 
arranged. 

The critical level for reading is be- 
tween 3 and 4 foot-candles. To provide 
a margin of safety, somewhat higher in- 
tensities should be employed. Never 
read with less than 5 foot-candles of 
light. Where diffusion of light is quite 
unsatisfactory, use 5 to 10 foot-candles. 
When the illumination is well distrib- 
uted, use 10 to 15 foot-candles. If no 
glare, due to faulty distribution of light 
or to other factors, is present higher in- 
tensities may be employed with safety, 
but without gain in efficiency and com- 
fort. 

In schoolrooms the minimum level of 
light intensity at the desks should proba- 
bly not be less than about 10 foot- 
candles. In sight saving classrooms the 
brightness should probably be 20 to 25 
foot-candles. 

Adequate lighting in industry is a 
paying proposition. It appears that 
most operations can be done with com- 
fort and with maximum efficiency under 
approximately 10 foot-candles of light. 
Tasks requiring fine discrimination, 
such as certain inspection work, need 
relatively bright light. Indications are 
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that it should be between 20 and 25 foot- 
candles. 

With defective eyes, such as presby- 
opia, with poor legibility of print, and 
in other situations involving small 
brightness contrast between objects to be 
discriminated, brighter light is indi- 
eated. In the more severe of these situ- 
ations, the intensity should probably be 
between 20 and 30 foot-candles. In 
others it can be somewhat less than 20 
foot-candles. 

In general we find that the critical 
level of illumination is slightly less than 
5 foot-candles, and in most situations 
an adequate margin of safety is achieved 
by about 10 foot-candles. For exacting 
visual tasks or for persons with defec- 
tive eyes, however, 20 to 25 foot-candles 
are required. 
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GEE FUNGTONS OR Mihir PSYCHOLOGIST IN 
THE SUAVE HOSPITAL. 


By DAVID SHAKOW 


WORCESTER STATE HOSPITAL 


ROM numerous directions there is 

evident a growing interest in the 
field of ‘mental disease. Associated with 
this is a\recognition of the need for a 
concerted “attack on its problems by 
various disciplines. Psychology is show- 
ing a legitimate™interest in this en- 
deavor, as witnessed\by its increasing 
concern with the clinical-field. 

More than nominal acceptance of the 
psychologist into the team of workers in 
psychopathology will depend on what 
contributions he can make. Thus, far, 
with some exceptions, contributions\.to 
this field by persons who have been 
called ‘‘psychologists’’ have been pre- 
dominantly at a level which cannot be 
considered higher than that of the tech- 
nician. This has in some respects con- 
tributed less to the future advancement 
of psychology in its relations with psy- 
chiatry than would have no psychology 
at all. 

It is the purpose of the’present paper 
to discuss in broad outline the possible— 
and necessary—contributions of the psy- 
chologist to the study of mental disor- 
ders, particularly’ in relation to state 
hospitals, and 4o consider, in passing, 

1 Read at the-Second Annual Meeting of the 


American Asséciation of Applied Psychology, 
in Columbus, Ohio, September 5, 1938. 


some requisites of the psychologist f0g 
this work. 

The contributions of the reytstosiat 
will be discussed with respect. to three 
major types of activity: diagnosis, teach- 
ing and research. 

The first of the functions of the psy- 
chologist to be considered is diagnosis. 
By this is meant not simple classification 
but the descriptive and interpretative 
data which the psychologist can supply, 
largely on the basis of objective devices, 
that may help in understanding the pa- 
tient and his disturbance. On examina- 
tion, this diagnostic contribution is 


\ found to be of three kinds: (1) The de- 


scription of what the patient in his vari- 
ous conditions is like in certain relevant 
psychological functions. i.e., what he is. 
(2) The implications which the psy- 
chological. studies have for therapeutic 
(educational, vocational, personality, 
ete.) policy, ie., what to do. (3) The 
determination of. the effects of whatever 
therapy may have been used on psycho- 
logical functions, i.e, the evaluation of 
what has been done. — 

The psychologist, although concerned 
with these three types of problems, uses 
essentially the same devices. for obtain- 
ing the answers to all of these questions. 

Because of the great variety of sub- 
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